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(57) ABSTRACT 

A system and method for reducing poWer consumption and 
interference in a communications system that has multiple 
base radios. A base radio controller assigns priorities to the 
base radios in the system. When higher priority base radios 
have excess capacity, intracell handovers are used to con 
solidate communications from loWer priority base radios to 
higher priority base radios. After transferring communica 
tions to higher priority base radios, the loWer priority base 
radios can attenuate or shut oif their transmitted signal in 
order to reduce or eliminate all the interference they cause 
other base stations in the system, and reduce transmission 
poWer requirements. 

16 Claims, 2 Drawing Sheets 
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SYSTEMS AND METHODS FOR 
HANDOVERS BETWEEN BASE RADIOS 

BACKGROUND OF THE INVENTION 

In wireless communications networks mobile stations 
communicate with base stations using a wireless communi 
cations protocol. One exemplary wireless communication 
protocol is time division multiple access (TDMA), in which 
multiple calls are supported in a single frequency band by 
assigning one or more unique time slots to each call. A 
cellular network is a wireless communication network which 
is divided into a number of cells, each of which includes a 
base station. Each base station includes a number of base 
radios, each being assigned a unique frequency. Through 
careful allocation of the frequencies assigned to the various 
base radios of the base stations in a network, frequency reuse 
patterns can be designed to reduce the level of interference 
that the base radios of one base station have with the base 
radios of other base stations in the network. However, the 
interference cannot be completely eliminated if two nearby 
base radios are transmitting at the same frequency, which is 
commonly referred to as co-channel interference, or on 
adjacent frequencies, which is commonly referred to as 
adjacent channel interference. 

Current cellular networks try reduce interference and 
electrical power consumption by attenuating the transmit 
power of unused base radios. However, often a relatively 
few number of calls are spread across multiple base radios. 
If there is only a single call assigned to a particular base 
radio, that base radio would not be able to attenuate its 
signal. In addition, having a large number of base radios 
loaded with only a few calls per base radio is an ine?icient 
use of electrical power because, for example, three base 
radios supporting only three calls consumes a much greater 
amount of electrical power than one base radio supporting 
three calls. 

In view of the above-identi?ed and other de?ciencies of 
conventional cellular networks, it is desirable to implement 
systems and methods for reducing electrical power con 
sumption and interference in wireless communication sys 
tems. 

SUMMARY OF THE INVENTION 

The present invention provides systems and methods for 
reducing power consumption and interference in communi 
cation networks with multiple base radios. In accordance the 
present invention, a base radio controller assigns priorities to 
the base radios in the network. When higher priority base 
radios have excess capacity, intracell handovers are used to 
consolidate communications from lower to higher priority 
base radios. Accordingly, the lower priority base radios can 
attenuate or shut off their transmitted signal in order to 
reduce or eliminate all the interference they cause other base 
stations in the system, as well as to reduce their power 
consumption. 

Other objects, advantages and novel features of the 
present invention will become apparent from the following 
detailed description of the invention when considered in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

FIG. 1 is a block diagram of an exemplary base radio 
controller in accordance with the present invention; and 

FIG. 2 is a ?ow diagram illustrating an exemplary method 
of using intracell base radio handovers to utilize excess 
capacity of higher priority base radios in accordance with 
the present invention. 
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2 
DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 is a block diagram illustrating an exemplary base 
radio controller 110 in accordance with the present inven 
tion. The base radio controller includes processor 115, which 
communicates with a plurality of base radios 130 via base 
radio interface 125. Processor 115 includes priority assign 
ment logic 135, base radio selection logic 140, priority 
identi?cation logic 145, power save mode logic 150, and 
handover logic 155, all of which will be described in more 
detail below. Processor 115 can be a microprocessor running 
program code, an application speci?c integrated circuit 
(ASIC), ?eld programmable gate array (FPGA), or the like. 
Memory 120 is coupled to the processor 115, and can be 

used for storing the priorities of each of the base radios, 
storing a program for operating processor 115, and/or other 
conventional functions of a base radio controller memory. 
Memory 120 can be random access memory, read only 
memory, ?ash memory, a hard drive and/or the like. 

FIG. 2 is a ?ow diagram illustrating an exemplary method 
of using base radio handovers to utilize excess capacity of 
higher priority base radios in accordance with the present 
invention. Initially, each base radio is assigned a unique 
priority value by the priority assignment logic 135 (step 
205). 

Next, the base radio selection logic 140 initializes the 
priority value p to the priority value of the lowest priority 
base radio (step 210), and the processor 115 determines the 
number of allocated channels for the base radio with priority 
p (step 215). The priority identi?cation logic 145 then 
determines if the base radios with priorities greater than p 
have suf?cient unallocated channels to accommodate all of 
the calls currently being handled by the base radio with 
priority p (step 220). If there are not enough channels to 
accommodate all the calls (“No” path out of decision step 
220), then the base radio controller waits a predetermined 
amount of time (step 250) and repeats the optimization 
process. 
When there are su?icient higher priority base radios to 

which calls can be transferred (“Yes” path out of decision 
step 220), the handover logic 155 proceeds to handover a 
call from the base radio with priority p to a higher priority 
base radio with unallocated channels (step 225). The higher 
priority base radio can be any higher priority base radio, or 
can be the highest priority base radio with an unallocated 
channel. The latter results in the fewest overall handover 
operations required to optimize the base radios. The base 
radio controller then determines if the base radio with 
priority p has any more allocated channels (step 230). If base 
radio with priority p has any remaining allocated channels 
(“Yes” path out of decision step 230), remaining unallocated 
channels are handed over to another higher priority base 
radio (step 225) until all the channels of the base radio with 
priority p are unallocated. 
When all of the base radio’s channels are allocated to 

higher priority base radios, the power save mode logic 150 
can place the base radio in power save mode (step 235). The 
power save mode can include completely shutting off the 
transmitted signal or attenuating the transmitted signal. Due 
to the amount of time required to power up the base radio 
after it has been shut off, attenuating the signal may be 
preferable when loading of the channels changes rapidly. 
The value of p is then incremented (step 240), and if p is now 
equal to the priority value of the highest priority base radio 
(step 245), then (“Yes” path out of step 245) the optimization 
is complete (step 250). Otherwise (“No” path out of step 
245) the optimization continues for the next base radio with 
priority p. 
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The system and method described above has the effect of 
reducing power consumption and interference in a Wireless 
netWork that has multiple base radios. Using intracell han 
dovers to consolidate communications from loWer to higher 
priority base radios alloWs the loWer priority base radios to 
enter a poWer save mode in order to reduce or eliminate the 
interference they cause other base stations in the netWork 
and to reduce their poWer consumption. 

Further reduction of the co-channel and adjacent channel 
interference can be obtained by assigning priorities based on 
actual measurements of the level of interference caused by 
each base radio using knoWn propagation modeling tech 
niques. Base radios causing more interference can be given 
loW priority values, While base radios causing less interfer 
ence can be given higher priority values. 

Because permanent priority assignments may, due to the 
increased usage, increase the failure rates for the high 
priority base radios, priorities can be periodically changed to 
equalize the usage of individual base radios, thereby spread 
ing the usage across all the base radios. Reassignment of 
priorities can also involve reassignment of frequencies to 
reduce co-channel and adjacent channel interference. 

The foregoing disclosure has been set forth merely to 
illustrate the invention and is not intended to be limiting. 
Since modi?cations of the disclosed embodiments incorpo 
rating the spirit and substance of the invention may occur to 
persons skilled in the art, the invention should be construed 
to include everything Within the scope of the appended 
claims and equivalents thereof. 

What is claimed is: 
1. A method for controlling base radios, comprising the 

acts of: 
assigning priority values to a plurality of base radios; 
selecting a ?rst base radio With a ?rst priority value; 
determining Whether a base radio With a priority value 
Which is higher than the ?rst priority value has excess 
capacity; 

handing over communications from the ?rst base radio to 
the base radio With a higher priority When it is deter 
mined that the base radio With the higher priority has 
excess capacity, Wherein the handover is an intracell 
handover; and 

periodically modifying the priority values to equaliZe 
usage of the base radios. 

2. The method of claim 1, further comprising the acts of: 
determining Whether all channels of the ?rst base radio 

are unallocated; and 
placing the ?rst base radio in a poWer save mode When all 

of its channels are unallocated. 

3. The method of claim 2, Wherein the poWer save mode 
attenuates a transmission poWer of the ?rst base radio. 

4. The method of claim 2, Wherein the ?rst base radio is 
powered off in the poWer save mode. 

5. The method of claim 1, Wherein the base radio With the 
higher priority has a highest priority value of a plurality of 
base radios. 

6. The method of claim 1, Wherein the ?rst base radio 
causes more interference to other base radios in the netWork 
than the base radio With the higher priority value. 

7. The method of claim 1, Wherein When all channels of 
the ?rst base radio are unallocated, the method further 
comprising the acts of: 

selecting a second base radio With a second priority value; 
determining Whether a base radio With a priority value 
Which is higher than the second priority value has 
excess capacity; and 
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4 
handing over communications from the second base radio 

to the base radio With a higher priority When it is 
determined that the base radio With the higher priority 
has excess capacity. 

8. A base radio controller, comprising: 
a base radio interface that communicates With a plurality 

of base radios; 
a processor, coupled to the base radio interface, Which 

comprises 
base radio selection logic for selecting a ?rst base radio 

With a ?rst priority value; 
priority identi?cation logic for identifying a base radio 

With a priority value Which is higher than the ?rst 
priority value that has excess capacity; 

handover logic for handing over communications from 
the loWer priority base radio to a higher priority base 
radio When it is determined that the higher priority 
base radio has excess capacity, Wherein the handover 
is an intracell handover; and 

priority assignment logic for assigning priority values 
to a plurality of base radios, Wherein the priority 
assignment logic periodically changes the priority 
values to equaliZe usage of each of the plurality of 
base radios. 

9. The base radio controller of claim 8, Wherein the 
processor further comprises: 
poWer save mode logic for determining Whether all chan 

nels of the ?rst base radio are unallocated, and placing 
the ?rst base radio in a poWer save mode When all of its 
channels are unallocated. 

10. The base radio controller of claim 9, Wherein the 
poWer save mode logic attenuates the transmission poWer of 
the ?rst base radio. 

11. The base radio controller of claim 9, Wherein the 
poWer save mode logic causes the ?rst base radio to power 
off When in the poWer save mode. 

12. The base radio controller of claim 8, Wherein the 
higher priority base radio has a highest priority value of the 
plurality of base radios With excess capacity. 

13. The base radio controller of claim 8, Wherein the 
priority assignment logic assigns loWer priority values to the 
base radios that cause more interference to other base radios 
in a netWork. 

14. The base radio controller of claim 8, Wherein the ?rst 
base radio causes more interference to other base radios in 
the netWork than the base radio With the higher priority 
value. 

15. The base radio controller of claim 8, Wherein When all 
channels of the ?rst base radio are unallocated, the base 
radio selection logic selects a second base radio With a 
second priority value, the priority identi?cation logic iden 
ti?es a base radio With a priority value Which is higher than 
the second priority value that has excess capacity, and the 
handover logic hands over communications from the second 
base radio to a higher priority base radio When it is deter 
mined that the higher priority base radio has excess capacity. 

16. A method for controlling base radios, comprising the 
acts of: 

assigning priority values to a plurality of base radios 
based on interference caused by each base radio to 
other base radios of the plurality of base radios; 

selecting a ?rst base radio With a ?rst priority value; 
determining Whether a base radio With a priority value 

Which is higher than the ?rst priority value has excess 
capacity; 

handing over communications from the ?rst base radio to 
the base radio With a higher priority When it is deter 
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mined that the base radio With the higher priority has With the higher priority Value, and Wherein the inter 
excess capacity, Wherein the handover is an intrace11 ference caused by the ?rst base radio is determined 
handover, using propagation modeling techniques. 

Wherein the ?rst base radio causes more interference to 
other base radios in the netWork than the base radio * * * * * 


